Abstract
Introduction
Age-related macular degeneration (AMD) is one of the most prevalent causes of blindness in the senescent populations of many countries [1] [2] [3] . In this retinal degenerative disease, the degeneration and loss of the retinal pigment epithelium (RPE) at the posterior pole results RPE cells that have a low risk of immunological rejection and tumorigenesis still remains a promising approaches to the treatment of retinal degeneration and the restoration of vision [6] [7] [8] . We reported previously that by transfecting Noggin gene, human bone marrow stromal derived RPE cells showed no signs of hyperproliferation, tumorigenicity, or ectopic tissue formation after 4 months [12] .
from individual patients and avoid the risk of immunological rejection, and the committed differentiation capacity restrains the possibility of tumor formation. By expansion in an in vitro system, adult stem cells can provide enough seed cells for cell transplantation [13, 14] . Furthermore, adult stem cells are attractive candidates for cellular therapies, due to the distinct advantages of autologous availability and any ethical concerns associated with other be induced to differentiate into RPE-like cells and have been proposed as a potential cellular It is widely accepted that the fate of adult stem cells is determined by the microenvironment or 'niche' surrounding them. The microenvironment consists of many factors critically involved in the differentiation of stem cells [20, 21] . Replicating the local environment offers a potentially successful way of mimicking the physiological conditions necessary to induce co-culture using a transwell system [24] . Nevertheless, whether this co-culture system can for RPE differentiation in order to determine whether this would facilitate a RPEdifferentiation towards a RPE-like cell phenotype.
Materials and Methods

Isolation and culture of human BMSCs, human RPE and pig RPE
have provided their informed consents to participate in this study. The marrow was diluted with phosphate . Human RPE cells were generated from the discard material of enucleated human donor eyes. The preparation protocol was the same as the one applied for porcine RPE cells [17] . The study was conducted in accordance with the tenets of the World Medical Association's Declaration of Helsinki on ethical principles for medical research.
The preparation of RPE-conditioned medium was according to another study [17] with some minor centrifuged sharply at 12000g for 10 min to remove solid particles.
FACS of hBMSCs
performed in parallel with unrelated antibodies. 
Electron microscopy (EM)
In vitro glutaraldehyde in 0.1 M cacodylate buffer (pH 7.4) for 24 h and then processed according to the procedure described in another study [27] .
Quantitative RT-PCR
TM (Takara) according to the manufacturer's instructions. The conditions of real-time , bestrophin, this analysis are listed in Table 1 .
Immunocytologic analysis was performed according our previous methods [24] . In brief, the cells and mature porcine RPE cells as a positive control. Cell Physiol Biochem 2013; 31:601-613 In vitro differentiation of hBMSCs toward a RPE phenotype pigment granules was comparable to that seen in the primary isolated adult pig RPE cells fewer than that in primary isolated adult pig RPE cells (n=4, p to that in primary isolated RPE cells (Fig. 2F) . Besides, electron microscopy also revealed these cells, we used RPE-conditioned medium without melanosome secreted by RPE cells incubation in the RPE-conditioned medium for 7 days, the cytoplasmic pigment granules primary isolated RPE cells. These results suggest that the pigment granules seen in induced Cellular Physiology and Biochemistry cells in our study (data not shown). Thus, combined with other reports, our results suggest that co-culturing with RPE in a non-contact transwell system may be more suitable to induce
The transwell-based co-culture system has well been documented to study the using a transwell system [24] . This method provides a similar human microenvironment harmful reactions due to chemical reagents induction.
in vitro . However, these studies have not determined contact co-culturing with the primarily isolated pig RPE cells using a transwell system, based co-culturing with RPE can effectively facilitate the development of RPE-like function
The retinal microenvironment contains many kinds of soluble cytokines including that cell-to-cell co-culture system may produce more soluble factors or pose other stimuli the lack of cell-to-cell contact using the transwell system will enable us to determine which studies. The present study demonstrates that co-culturing with RPE by a non-contact transwell However, considering the issue of immunological rejection associated with the clinical use potential way to solve these major obstacles.
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